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of the adjacent parts of the divided wire, S that of the opposite part (between the sliding contacts), then, by the ordinary rule, PS = QR ; while Q, R, S are subject to the relation
W being a constant. If now the interrupter be transferred from the telephone to the battery -branch, the balance is usually disturbed on account of induction, and cannot be restored by any mere shifting of the contacts. In order to compensate the induction, another influence of the same kind must be introduced. It is here that the peculiarity of the apparatus lies. A coil is inserted in the battery and another in the telephone-branch, which act inductively upon one another, and are so mounted that the effect may be readily varied. The two coils may be concentric and relatively movable about the common diameter. In this case the action vanishes when the planes are perpendicular. If one coil be very much smaller than the other, the coefficient of mutual induction M is proportional to the cosine of the angle between the planes. By means of the two adjustments, the sliding contact and the rotating coil, it is usually possible to obtain a fair silence.
In his address Prof. Hughes interpreted his observations on  the basis of   an   assumption that the  self-induction  of P  was  represented  by   M, irrespective of resistance, and that the resistance to variable currents could (as in the case of steady currents) be equated to QR/S.    In the discussion which followed I pointed out that this was by no means generally true, and I gave* the following formulas as applicable to the case in which the only sensible induction among the sides of the quadrilateral is the self-induction L of the conductor P : —
QR-SP=p*ML, ................................. (1)
M(P + Q + R+S) = SL ..................................... (2)
The electrical vibrations are here supposed to follow the harmonic law, with frequency p/2?r. "It will be seen that the ordinary resistance balance (SP = QR) is departed from. The change here considered is peculiar to the apparatus, and, so far as its influence is concerned, it does not indicate a real alteration of resistance in the wire. Moreover, since p is involved, the disturbance depends upon the rapidity of vibration, so that in the case of ordinary mixed sounds silence can be attained only approximately. Again, from the second equation we see that M is not in general a correct measure of the value of L. If, however, P be very small, the desired condition of things is approached ; since, by the construction of the apparatus, Q + R + S is constant (say W), and if P be small enough S does not differ much from W, i.e. most of the wire forming the three sides of the combination is devoted to the member opposite to P."
* Journ. Tel. Eng. vol. xv. p. 54.resident in the iron.
